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Adaptation and normalization of the Amsterdam Inventory for  
Auditory Disability and Handicap - Chinese version 
 
Tang Kwok Tuen Ehrlich 
Abstract 
 
This research aimed to adapt the Amsterdam Inventory for Auditory Disability and Handicap 
(AIADH) into Chinese. The AIADH has been found to be a reliable and effective tool, allowing a 
direct understanding of all the five WHO-proposed hearing functions from a real life situation 
perspective. In this study 133 normal-hearing and hearing-impaired Chinese-speaking 
participants in Hong Kong completed a Chinese adaptation of the questionnaire. Good internal 
consistency and reliability of the questionnaire was indicated by a high Cronbach alpha 
coefficient. Statistical analysis shows this newly developed questionnaire can differentiate 
between normal-hearing and hearing-impaired subjects. A correlation matrix of the questionnaire 
items suggests the presence of five factors, namely, distinction of sounds; auditory localization; 
intelligibility in noise; intelligibility in quiet; and detection of sounds. Discussion on similar and 
different observations from the findings for the original Dutch version of the inventory is 
addressed. Recommendations for future research and potential questionnaire applications are 
highlighted.   
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Introduction 
Hearing loss has been considered as one of the most commonly occurring chronic conditions 
affecting various populations worldwide (Andrews, Leigh, & Weiner, 2004; Bess et al., 1989; 
Cruickshanks et al., 1998; Dalton et al., 2003; Davis, 1989; Gates, et al., 1990; Mulrow, et al., 
1990; Noble & Gatehouse, 2004; Noble et al., 1995) including individuals in Hong Kong (EPD, 
2006; Kwok, 2001; Tam & Tsui, 2000). Hearing loss can result in the deterioration of psychosocial 
well-being, social isolation, increased dependency, greater need for support services and additional 
medical care (Appollonio et al., 1996; Jerger et al., 1995). Therefore, accurate prevalence 
estimates for hearing loss are desirable to identify its scope, magnitude and impact. These data 
should also assist in the planning of hearing rehabilitation services. A number of population-based 
studies have employed audiometric measures to examine the prevalence of hearing loss in 
different communities (Cruickshanks et al., 1998; Davis, 1989; Moscicki et al., 1985; Parving et 
al., 1997; Quaranta et al., 1996). While standardized audiometric assessment of hearing loss could 
be considered the gold standard for estimating its prevalence, large studies are often constrained by 
budget limitations, lack of expert personnel and the logistic difficulties of performing audiometric 
screening on a large scale (Sindhusake et al., 2001). In addition to these limitations, it has been 
argued that application of audiometric assessment of hearing loss may not be sufficient to 
report/explore a patient’s hearing problems in daily life listening situations and thus their hearing 
disability (Kramer et al., 1996; Lutman & Robinson, 1992; Rosen, 1979).  
 
A need for clinical tools other than PTA 
There have been more and more findings supporting the need for clinical tools other than 
pure-tone audiometry (PTA) in assessing hearing disability. For instance, patients with hearing 
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loss are reported to have problems in addition to impaired sound detection ability (Barcham & 
Stephens, 1980; Hétu et al., 1988; Lutman & Robinson, 1992; Noble, 1979; Noble et al., 1995; 
Stephens & Hétu, 1991). This phenomenon can also be found in patients with normal hearing 
thresholds but with some degree of auditory damage (Saunders et al., 1992; Zhao & Stephens, 
2000) as well as persons with identical pure-tone audiograms but experiencing different problems 
in daily life (Ewertsen & Birk-Nielsen, 1973).  
 
Extensive application of questionnaire instruments 
Several questionnaire instruments for assessing hearing disability and handicap have been 
developed and used since the 1960s (Barrenas & Holgers, 2000), including: Social Hearing 
Handicap Index (Ewertsen & Birk-Nielsen, 1973) Hearing Performance Inventory (HPI) (Giolas 
et al., 1979) and the Hearing Handicap Inventory for the Elderly: Screening version (HHIE-S) 
(Ventry & Weinstein, 1982; Weinstein & Ventry, 1983). Single questions about hearing, such as: 
‘Do you have a problem with your hearing?’ or ‘Do you feel you have a hearing loss?’ have also 
frequently been used (Nondahl et al., 1998; Sindhusake et al., 2001; Uchida et al., 2003). Many 
large surveys from the USA (McDowell, 1994), Sweden (Rosenhall et al., 1987) and Australia 
(Skinner, 1995) have used self-report data to assess prevalence of diseases and chronic conditions 
such as hearing loss.  
 
A lack of self-report questionnaire in Chinese community 
Whilst there have been no formal application of self-report questionnaire developed in Hong 
Kong, researchers in different communities have suggested that auditory disability may be 
effectively assessed through these forms of instrument (Clark et al., 1991; Coren, & Hakstian, 
1992; Gomez et al., 2001; Kramer et al., 1995; Okamoto et al., 2005; Stephens & Hétu, 1991; 
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Torre, Moyer, & Haro, 2006). A recent self-report questionnaire is the Amsterdam Inventory for 
Auditory Disability and Handicap (AIADH) (Appendix C) which was first developed in Dutch 
and translated into English (Kramer et al., 1995), Spanish (Fuente et al., 2006) and Swedish 
(Hallberg et al., 2008). The AIADH consists of 30 questions about daily life listening situations 
and aims at reporting a subject’s self-perception of his/her performance in different listening 
situations.  
 
Reasons for adapting the AIADH 
There are three main reasons why the AIADH was selected to be adapted into Chinese. First, the 
initial report of Kramer et al. (1995) identified five factors within the questionnaire, namely, (1) 
intelligibility in quiet; (2) intelligibility in noise; (3) distinction of sounds; (4) detection of sounds; 
and (5) sound localization. These factors were interpreted as basic disability factors and may be 
readily related to the hearing functions under the World Health Organization’s new classification 
of health conditions, called the International Classification of Functioning, Disability and Health 
(ICF) (WHO, 2001). According to the ICF, different functions are described for each body 
system/structure. The WHO has proposed five hearing functions for the auditory system, namely, 
(1) sound detection; (2) sound discrimination; (3) sound localization; (4) sound lateralization; and 
(5) speech discrimination. Appendix A summarizes the hearing functions proposed by WHO 
(2001) and the factors of the AIADH related to each hearing function. All of these hearing 
functions should be examined when clinicians and researchers wish to assess the functional 
consequences of a health condition, such as auditory damage in a particular patient. Given that the 
application of audiometric assessment of hearing loss may not be sufficient to report/explore a 
patient’s hearing problems, the AIADH makes it possible to look at all the five hearing functions 
from a real life situation perspective as proposed by the WHO (2001). Second, this questionnaire 
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was developed in such a way that it is short and can be easily filled in with the help of a unique 
picture attached to each question, representing the specific situation under consideration. The 
average time for completing this questionnaire without the help of the interviewer was around 10 
minutes, which was considered by the majority of the participants convenient and user-friendly. 
Third, while many self-reported questionnaires used elsewhere were shown to have limitations 
(Barrenas & Holgers, 2000), AIADH was proved to have good validity, reliability and appropriate 
content and may be useful in assessing self-reported difficulties among patients with hearing 
problems (Bentler et al., 2000; Fuente et al., 2006; Hallberg et al, 2008; Meijer et al., 2003). 
Nevertheless, such a measure is lacking in the medical field in Hong Kong and places where 
Chinese is the primary language of communication. Therefore adapting the AIADH into Chinese 
may help audiologists expand their scope of professional practice when working with this huge 
population and give better insight into the actual problem faced by their clients. An additional 
benefit of adapting a good quality and existing outcome measure is that it can facilitate 
coordinated international studies, because prominent differences between countries can be 
detected. 
 
Research Objectives 
This current study aimed at developing a Chinese self-report questionnaire for measuring hearing 
functioning in daily life listening activities in adults. Consideration was made to issues of internal 
reliability, whether or not the adapted questionnaire was able to differentiate normal hearing from 
the hearing-impaired persons, and to explore the factors of hearing disabilities and functions 
associated with the new version of this assessment tool. On top of that, the author hypothesized 
that there is a negative correlation between hearing impairment, as represented by results of the 
PTA, and disability, as indicated by the score of the AIADH Chinese version. 
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Methods 
Procedure of adaptation 
The adaptation started with the translation of the questionnaire from English into Cantonese. For 
this purpose, three English-Chinese bilingual individuals native for Cantonese translated the 
inventory (30 questions) from English into Chinese. Then three back translations from the 
previous translations were generated. To this end, another three Chinese-English bilingual 
speakers native for English translated the questionnaire back into English. Eventually, among 
these three back translations, a comparison of each question with the ones published by Kramer et 
al (1995) was conducted, and only those items of the back translations in agreement (in terms of 
meaning) with the original English version of each item were considered to be included in the 
Chinese version (Guilemin et al., 1993).  
Upon the completion of the translation, pictures (same as those in the original version) 
for each item were added to represent the situation addressed in each question. A pilot study with 
2 native Chinese speaking patients (one male aged 60, one female aged 63) was conducted in 
Hong Kong when they were waiting for hearing assessment in the Yaumatei Specialist Clinic 
Extension. The questionnaire was given to each person individually. The aim of this pilot study 
was to determine whether or not the questions were clear and easy to understand, and whether or 
not the pictures were culturally suitable for Chinese-speakers. After the completion of the 
questionnaires, both participants reflected that the questions were clear and they understood the 
pictures in relation to the each question. Therefore no modifications for either pictures or 
questions were made. 
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Final version of the adapted questionnaire 
The final version of the questionnaire, consisted of 30 questions items accompanied by a picture 
representing the situation addressed in each question and four alternatives, was then ready to be 
studied. The questionnaire intends to assess how often the participants experience auditory 
difficulties in different situations. All participants were requested to respond to all question items 
on a four-point rating scale how frequent they were able to hear in different situations, i.e., almost 
never, occasionally, frequently, and almost always. These alternatives were rated from 1 (almost 
never) to 4 (almost always). Lower scores indicated more hearing problems. Figure 1 below 
exhibits one of the items of the questionnaire, whereas all of the items in English with their 
respective translations into Chinese are shown in the Appendix C. 
 
1. Can you carry on a conversation with someone in a quiet room? 
 
□ almost never    □ occasionally   □ frequently   □ almost always 
Figure 1: Example of one item of the inventory 
 
Data collection 
The inclusion criteria for the experimental group were: (a) age (18 to 75 years old), and (b) the 
presence of hearing loss defined as mean hearing thresholds of at least 25 dB HL for the 
frequencies 500, 1000, 2000, and 4000 Hz, in at least one ear. The inclusion criteria for control 
group were: (a) age (18 to 75 years), and (b) bilateral normal-hearing thresholds (better than 25 
dB HL) for the frequencies 500-4000 Hz based on the results of the PTA which was collected after 
the completion of the questionnaire.  All of the 98 included participants of both genders, but not 
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necessarily in proportion, were people attending the out-patient audiology centre of the Queen 
Elizabeth Hospital in Yaumatei for a hearing assessment. There the PTA was performed on an 
audiometer modeled Grason-Stadler GSI 61, while the tympanometer was Grason-Stadler GSI 
Tymstar. Having the equipment calibrated annually, the clinic adopted calibration standards were: 
Air conduction: ISO 389 (1991); Bone conduction: ISO 7566 (1987); Masking: ISO 7566 (1987). 
Only those participants with hearing thresholds better than 25 dB HL, for all the 
frequencies tested in both ears, were included as normal hearing participants in the study. During 
the data collection, 13 participants were excluded in that their hearing thresholds were shown to 
be worse than 25 dB HL in one or two frequency points but they did not meet the above inclusion 
criteria of the hearing-impaired subjects. Another 2 were excluded because of incomplete answers 
to the questionnaire while 1 was excluded because of inappropriate age, being under eighteen. 
Before knowing the hearing assessment results, each patient from both experimental and control 
groups were informed of the study and asked to individually answer the questionnaire orally or in 
written form. Hearing-aid users were reminded to respond on the basis of their experiences 
without an aid.  
 
Participants 
A total of 133 (80 females and 53 males) participants, aged between 18 to 75 years, successfully 
completed the questionnaire. This group were divided into two subgroups: (1) Control Group for 
normal-hearing subjects (n=35; 26 females and 9 males) having average age of 41.2 years 
(SD=9.8); and (2) Experimental Group for hearing-impaired subjects (n=98; 54 females and 44 
males) having average age of 51.7 years (SD=13.5). From the experimental group, a total of 32 
participants had mixed hearing loss, 43 had sensorineural hearing loss, and 16 presented with 
conductive hearing loss. Among all hearing-impaired, 53 presented with bilateral hearing loss, 
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whereas 45 had unilateral hearing loss. As to severity, 38 participants had mild hearing loss; 23 
had moderate hearing loss; 21 had moderately severe hearing loss; 5 had severe hearing loss and 
11 profound hearing loss. 
 
Ethical considerations 
Participants were informed about the objectives of the research orally and in written form. If they 
agreed to participate, they would be asked to sign the informed consent form (Appendixes B1 & 
B2). Participants were allowed to withdraw from the research at any time without prejudice. This 
research study complied with the provisions of the Declaration of Helsinki (WMA, 2000) and did 
not involve sensitive privacy concerns such as illegal conduct, drug or alcohol use and/or sexual 
conduct. The questionnaire did not induce psychological stress. The questionnaire was 
non-invasive and all participants were made anonymous – no names or other personal details that 
could identify the participants were collected. All participants were given information concerning 
the study and contact details of the researchers.  
 
Statistical analysis 
The Statistical Package for Social Scientist version 16.0 was used for all analyses in this study 
(SPSS, 2008). Normative values for the questionnaire were calculated for participants with 
different degrees of hearing loss. As the first objective of the research was to determine the 
internal reliability of the newly adapted questionnaire, the Cronbach alpha (Cronbach, 1990) was 
computed to determine the internal consistency of the questionnaire. For the second objective, a 
Mann-Whitney U test was used to determine score differences across the questionnaire items 
between experimental and control groups to determine whether or not the questionnaire could 
differentiate between normal-hearing subjects and subjects with hearing loss. This 
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non-parametric test was used instead of parametric test because the data was of ordinal nature and 
the internal data originated from non-normal distributions whilst parametric procedures largely 
depend on the assumption of normality (Norušis, 1991). For the third objective, an analytical 
approach was carried out via a correlation matrix to explore the factors found in the questionnaire. 
A comparison was made between those factors found in the new and original versions. To ensure 
the statistical significance of the correlations, a more conservative comparison was chosen 
whereby correlation was significant at the 0.01 level (2-tail). To test the hypothesis that there was 
a correlation between impairment and disability, Spearman’s Rho was computed to show whether 
or not there was a possible correlation between the hearing threshold better-ear average (BEA), 
worse-ear average (WEA) and AIADH average. 
 
Results 
Table 1 shows the total score of the AIADH Chinese version the frequency distributions of 
participants’ responses for all 30 questionnaire items. The distributions show great variability 
existed among the subject responses, indicating that the items provide information about 
individual differences. Alternatives of 1, 2, 3, 4 refer to ‘almost never’; ‘occasionally’; 
‘frequently’; and ‘almost always’ respectively. 
 
Internal reliability 
Internal reliability analysis for the answers to all 30 questions yielded a high Cronbach 
alpha of 0.96 (Cronbach, 1990). Nunnally and Bernstein (1994) have indicated 0.7 to be an 
acceptable reliability coefficient though lower thresholds are sometimes used in the literature. In 
view of this, the present numerical coefficient of 0.96 indicated a good internal consistency or 
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correlation for items in this Chinese version of AIADH. It could be estimated that the same set of 
items should elicit the same responses if the same questions are recast and re-administered to the 
same respondents (Hatcher, 1994). 
 
Table 2. Distribution of responses, mean, median, range of items and the total score of the 
AIADH – Chinese version (n=98).  
 
Abbreviation of questionnaire items 
 
1 
 
2 
 
3 
 
4 
Mean 
(Median) 
 
Range 
1. Understand in crowded shop 4 37 42 15 2.69 (3) 3.0 
2. Conversation in quiet room 2 9 37 40 3.17 (3) 3.0 
3. Localize car’s approaching direction 12 38 30 18 2.55 (2) 3.0 
4. Hear cars passing by 4 26 38 30 2.96 (3) 3.0 
5. Recognize voices 4 18 40 36 3.10 (3) 3.0 
6. Recognize melodies 7 27 37 27 2.86 (3) 3.0 
7. Conversation in crowded meeting 9 49 24 16 2.48 (2) 3.0 
8. Telephone conversation in quiet room 1 7 31 59 3.15 (4) 3.0 
9. Localize direction of question in meeting 15 46 25 12 2.35 92) 3.0 
10. Hear somebody approaching from behind 15 38 26 19 2.50 (2) 3.0 
11. Recognize presenter on TV 15 32 30 21 2.58 (3) 3.0 
12. Understand text of songs 10 29 36 23 2.73 (3) 3.0 
13. Conversation in bus or car 7 43 31 17 2.59 (2) 3.0 
14. Understand presenter of news on TV 7 18 47 26 2.94 (3) 3.0 
15. Localize right direction of calls in the street 12 36 32 18 2.57 (3) 3.0 
16. Hear noises in the household 11 23 37 27 2.82 (3) 3.0 
17. Discriminate sound of vehicles 15 30 32 21 2.60 (3) 3.0 
19.  Conversation in noise 14 34 35 15 2.52 (3) 3.0 
20.  Understand presenter on radio 6 23 44 25 2.90 (3) 3.0 
21.  Localize direction in quiet 10 35 33 20 2.64 (3) 3.0 
22.  Hear the door-bell at home 7 13 41 37 3.10 (3) 3.0 
23.  Distinguish between male and female voices 4 12 39 43 3.23 93) 3.0 
24.  Distinction of rhythm in music or songs 8 22 45 23 2.85 (3) 3.0 
25.  Conversation in busy street 10 40 34 14 2.53 (2) 3.0 
26.  Distinguish intonations and voice 7 22 47 22 2.86 (3) 3.0 
27.  Localize direction of a car horn 9 28 39 22 2.76 (3) 3.0 
28.  Hear birds singing outside 16 35 28 19 2.51 (2) 3.0 
29.  Distinguish different musical instruments 14 30 13 98 2.54 (3) 3.0 
Excluded items: 
18.   Experience that music is too loud 15 39 34 10 2.40 (2) 3.0 
30.  Miss parts of music while listening 15 44 27 12 2.37 (2) 3.0 
 
Differences between groups 
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A Mann-Whitney U test showed statistically significant differences for all of the questions, with 
the exception of question 8, between the two subject groups. Participants from the control group 
presented higher scores than their counterparts from the experimental group.  Table 2 shows mean 
group scores for each question and Mann-Whitney U test results (Z, & p value).  
Table 2. Mean scores for each inventory question within each group, and significant differences 
for item scores between groups, where P value is less than 0.01.  
Question 
items 
Mean 
(Control 
Group) 
 
S.D. 
 
Mean 
(Exp. 
Group) 
 
S.D. 
 
Z 
(Mann- 
Whitney) 
P value 
1 3.34 0.591 2.69 0.779 -4.215 0.000 
2 3.37 0.505 3.17 0.813 -3.802 0.000 
3 3.20 0.632 2.55 0.932 -3.691 0.000 
4 3.60 0.604 2.96 0.861 -3.910 0.000 
5 3.69 0.530 3.10 0.843 -3.745 0.000 
6 3.40 0.659 2.86 0.908 -3.081 0.002 
7 3.29 0.710 2.48 0.876 -4.605 0.000 
8 3.77 0.426 3.51 0.677 -1.964 0.050 
9 3.14 0.601 2.35 0.886 -4.757 0.000 
10 3.06 0.725 2.50 0.977 -3.016 0.003 
11 3.17 0.822 2.58 0.994 -2.975 0.003 
12 3.17 0.747 2.73 0.937 -2.344 0.019 
13 3.11 0.676 2.59 0.860 -3.228 0.001 
14 3.54 0.561 2.94 0.859 -3.749 0.000 
15 3.17 0.707 2.57 0.931 -3.333 0.001 
16 3.63 0.490 2.82 0.967 -4.474 0.000 
17 3.17 0.618 2.60 0.992 -3.012 0.003 
18 2.34 0.639 2.40 0.870 -0.224 0.023 
19 3.17 0.707 2.52 0.992 -3.604 0.000 
20 3.57 0.502 2.90 0.855 -4.166 0.000 
21 3.34 0.639 2.64 0.922 -3.937 0.000 
22 3.63 0.547 3.10 0.891 -3.178 0.001 
23 3.60 0.553 3.23 0.822 -2.271 0.023 
24 3.34 0.684 2.85 0.878 -2.908 0.004 
25 2.94 0.765 2.53 0.864 -2.380 0.017 
26 3.40 0.651 2.86 0.849 -3.323 0.001 
27 3.40 0.651 2.76 0.909 -3.676 0.000 
28 3.23 0.770 2.51 0.987 -3.323 0.000 
29 2.97 0.785 2.54 0.899 -2.281 0.023 
30 1.37 0.547 2.37 0.890 -5.738 0.000 
 
Hearing-impaired subjects 
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For the experimental group of participants with hearing loss (n=98), the better-ear average (BEA) 
hearing threshold over 500, 1000, 2000, and 4000 Hz was 33.52 dB HL (S.D. 20.34), while the 
worse-ear average (WEA) was 52.60 dB HL (S.D. 24.40). The average score over all items of the 
AIADH was 2.74 (S.D. 0.89). The correlation, represented by Spearman’s Rho (ρ), between BEA 
and WEA was 0.52. The correlation between BEA and AIADH average was           -0.505, while the 
correlation between WEA and AIADH average was -0.419. Thus, moderate negative correlations 
between impairment (pure-tone thresholds) and disability (AIADH) were evident, justifying the 
hypothesis made. 
 
Correlations among factors in subjective hearing disability 
In the original Dutch version of the AIADH, five separate factors, which the authors interpreted as 
five basic aspects of auditory functioning, were identified by factor analysis (Kramer et al., 1995). 
Factor analysis was considered a standard approach to studying interrelationships between items 
and the manner they group together (Gatehouse & Noble, 2004). In the present study, however, 
using 98 observations (corresponding to the number of participants with hearing loss) on 30 
independent variables, is likely to lead to invalid results in that a minimum of 150 (Tabachnick & 
Fidell, 1996) to 300 (Field, 2005) observations are typically required for valid factor analysis to be 
performed. Given that the present sample size could not have been larger due to time constraints 
on data collection and the fact that less than 70% of the patients completing the questionnaires had 
hearing loss, a systematic observation, therefore, was selected to be the analytical approach in this 
study. This procedure included the construction of a correlation matrix for all of the 28 
questionnaire items, followed by a categorization of five factors obtained in the Dutch version of 
the questionnaire (Kramer et al., 1995). Factors within the new Chinese version of the 
questionnaire may be explored through the Spearman's rank correlation coefficient (ρ) among 
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items within the same category and among items of other categories. This procedure was used by 
Gatehouse and Noble (2004) when studying factors within the Speech, Spatial and Qualities of 
Hearing questionnaire. Table 3 shows the correlation matrix for the five categories of all 28 
AIADH items in the Chinese version. 
 
According to Table 3, a significant majority of the items had moderate (ρ>0.30) to 
strong corrections (ρ>0.50) with 26 or 27 other items, except for item 8 (carrying on telephone 
conversation in quiet room). Weak correlations (ρ<0.30) between items 8 and 9; 8 and 17; 8 and 27; 
8 and 29 were identified. In order to set a more stringent requirement on the correction among 
items, Table 3 only presents items having Spearman's rank correlation coefficient greater than 0.50 
(Cohen, 1988).  
 
Here below are findings of correlations of factors: 
 
Distinction of sounds. Items within this category were strongly correlated with those of the same 
category as well as those representing intelligibility in quiet. Also, moderately strong correlations 
among items were observed with auditory localization and detection of sounds. To a lesser degree, 
correlations with intelligibility in noise were also observed. It appeared that items 6, 23, 24, 26 
have stronger correlations among themselves in the same category of distinction of sounds. The 
analysis suggested that items 24 (hear rhythm in music or songs) and 29 (distinguish different 
musical instruments) had no correlations with auditory localization and intelligibility in noise, 
respectively. 
 
Table 3.  Spearman rank-order correlations among AIADH items 
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Alpha 
Coeffi. 
Categories Distinction  
of sounds 
Auditory 
localization 
Intelligibility in 
noise 
Intelligibility  
in quiet 
Detection  
of sounds 
.905 Distinction  
of sounds 
     
 Item (24) 5-6-23-26  1 14-20- 16-22 
 Item (23) 5-24-26 9-15 19 8-11-12-14-20 10-22 
 Item (5) 4-6-17-23-24-26 9-15-21-27 1-7-13-19 8-11-12-14-20 2-10-16-22 
 Item (29) 6-17-26 27  11-12-14 10 
 Item (6) 4-5-24-26-29 3-9 7-25 11-12-14-20  
 Item (26) 4-5-6-23-24-29 9-15-21-27 7-13-19-25 11-12-14-20 10-16-22 
 Item (17) 5-29 15 7 11-14 10-16 
 Item (4) 5-6-26 3-9-15-21-27 7-13-19-25 12-14-20- 2-10-16 
.880 Auditory 
localization 
     
 Item (15) 4-5-17-23-26 3-9-21-27 1-7-13-19-25 11-12-14-20 10-16-22 
 Item (3) 4-6 9-15-27 7  10 
 Item (27) 4-5-26-29 3-9-15 7-19 12 10-28 
 Item (21) 4-5-26 9-15 7-13-19-25 11-20 10-16 
 Item (9) 4-5-6-23-26 3-15-21-27 1-7-13-19-25 11-12-14-20 10-16 
.879 Intelligibility in 
noise 
     
 Item (7) 4-5-6-17-26 3-9-15-21-27 1-13-19-25 11-12-20 10-16 
 Item (25) 4-6-26 15-21 1-7-9-13-19 11-14-20 10 
 Item (19) 4-5-7-26 9-17-21-27 7-13-25 11-12-14-20 10-16-22 
 Item (1) 5-24 9-15 7-13-25 11-14-20- 2-16-22 
 Item (13) 4-5-26 9-15-21 1-7-19-25 11-12-14-20 10-16-22 
.862 Intelligibility in 
quiet 
     
 Item (14) 4-5-6-17-23-24- 
26-29 
9 1-13-19-25 11-12-16-20 10-16-22 
 Item (20) 4-5-6-17-23-24-26 9-15-21 1-7-13-19-25 11-12-14 10-16-22-28 
 Item (11) 5-6-17-23-26-29 9-15-21 1-7-13-19-25 12-14-20 10-16-22 
 Item (12) 4-5-6-23-26-29 9-27 7-13-19 11-14-20 10-16-22-27-28 
 Item (8) 5-23     
.841 Detection of 
sounds 
     
 Item (28)  27  12-20 2-16 
 Item (16) 4-5-17-24-26 9-15-21 1-7-13-19 11-12-14-20 2-10-22-28 
 Item (22) 5-23-24-26 15 1-13-19 11-12-14-20 10-16 
 Item (2) 4-5  1  16-28 
 Item (10) 4-5-17-23-26-29 3-9-15-21-27 7-13-19-25 11-12-14-20 16-22 
 Excluded items      
 Item (18), (30)      
Numbers in plain font show strong correlations of ρ=0.50-0.59; bold type indicates stronger correlation of ρ=0.60-0.69; 
and bold bordered type indicates the strongest correlations of ρ>0.70. Correlation is significant at the 0.01 level (2-tailed). 
 
Auditory localization. Items of this category were not only strongly correlated among themselves 
but also with items under distinction of sounds, intelligibility in noise and detection of sounds. A 
moderately strong correlation with intelligibility in quiet items was also observed. Items 9 and 15 
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of auditory localization, items 7, 19 and 25 of intelligibility in noise and items 10 and 16 of 
detection of sounds appeared to have stronger correlations with some auditory localization items. 
Item 3 (localize car approaching direction) appeared to be mainly correlated with items of the 
same category and those of distinction of sounds. No correlation with items under intelligibility in 
quiet could be observed. 
 
Intelligibility in noise. Items of this category were correlated to all different items in all categories. 
However, relatively weaker correlations were observed with items in the detection of sounds 
category. Item 25 (ability to follow conversation in busy street) appeared to be correlated with only 
item 10 (ability to hear somebody from approaching from behind) of the detection of sounds 
category, while having stronger correlation with more items in other categories.  
 
Intelligibility in quiet. Items of this category were correlated strongly with items from all other 
categories, besides having a strong correlation with items in the same category. Despite this 
widespread correlation with items of different categories, item number 14 of this category 
(understand presenter of news on TV) was correlated with only item 9 (localize direction of 
question in meeting) of the auditory localization category.   
 
Detection of sounds. Items of this category also had strong correlations with all other categories. 
However, it was noted that items 2 and 28 had much weaker correlations with items of other 
categories. Item 2 (ability in keeping a conversation in quiet room) had no correlations with items 
in auditory localization and intelligibility in quiet categories, and a correlation with only item 1 
(understand in crowded shop) under intelligibility in noise category was observed. Item 28 (hear 
birds singing outside) showed no correlations with any items from distinction of sounds and 
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intelligibility in noise, in addition to the correlation with only item 27 (localize direction of a car 
horn) in the auditory localization category. 
 
Discussion 
The original AIADH questionnaire in Dutch, which deals with different daily-life listening 
experiences, has been adapted to Chinese. Statistical analysis suggests a high reliability of this 
adapted questionnaire since the high Cronbach alpha indicates that coherent entities were being 
measured. The questionnaire proved to be able to differentiate between normal-hearing and 
hearing-impaired persons. Similar to the study of Kramer et al. (1995), the present results support 
the notion that when studying hearing disability, different aspects of hearing should be identified 
and looked into separately. By introducing and adopting a correlation matrix approach to 
investigating factors of hearing disability, this study not only reconfirms the five factors presented 
in the Dutch version, but it also illuminates the inter-correlations among the factors affecting 
auditory disabilities. 
Given that there were inter-correlations among all five categories of factors, relatively 
stronger individual correlations among categories were observed. In common with the Dutch 
version and the study of Noble et al. (1995), there is a substantial correlation among auditory 
localization and intelligibility in noise. In this study these two categories had the lowest mean 
score among the five, i.e. M=2.57 and M=2.56, respectively. This may be attributed to the acoustic 
environment in Hong Kong, which is one of the most densely populated cities in the world (Kwok, 
2001 and Li, 2004). It has also been reported that more than 1.1 million (>17%) people in Hong 
Kong are constantly exposed to more than 70dB of traffic noise (EPD, 2006). 
According to the correlation matrix, one could observe three similar correlation patterns 
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between the present study and the original Dutch version, namely, (1) distinction of sounds and 
intelligibility in quiet; (2) auditory localization and intelligibility in noise; (3) detection of sounds 
and distinction of sounds. These correlations are more substantial than the rest. Given that all items 
in all categories show correlations with all other items in other categories, the strongest 
correlations are observed between items of the same category.  
Attention should be given to the fact that some individual items do not appear to 
correlate with other items. Among possible reasons that explain why item 8 was more deviated 
from the rest, it could be the fact that the participants chose to talk on the phone with the 
better-hearing ear. This was confirmed when majority of the participants reported this behavior 
after completing the questionnaires. The fact that 40% (n=46) of participants had merely unilateral 
hearing loss would have contributed to the high mean score of item 8 of the hearing-impaired 
group (M=3.51, SD=0.677) as shown in Table 2. 
The similarities observed in the Chinese version in comparison to the original Dutch 
version may be due to the wide coverage of participants with different ages from 18 to 75, as well 
as all types and configuration of hearing loss. Both studies cover a heterogeneous group of patients, 
not restricted to any specific group of people with acquired hearing loss. This can represent a more 
general adult population. On the other hand the Spanish version, which studied a less diverse 
population of more participants with sensorineural hearing loss, had more dissimilarity with the 
Dutch version (Fuente, 2006). 
Despite the above merits of the Chinese version, one limitation of the present study is a 
relatively small sample size obtained. With a sample size of 98 participants having hearing loss, it 
was not possible to carry out factor analysis as the research conducted by Kramer et al. (1995) did. 
Instead of factor analysis, however, the author of the present research adopted a different approach 
in order to analyze possible correlations among the items, and thus establish the strength of 
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relationships within the different categories of the AIADH Chinese version. This approach of 
systematic study based on a correlation matrix has been used satisfactorily (Gatehouse and Noble, 
2004).   
 
Conclusion 
The AIADH was adapted into Chinese. This newly adapted version of the questionnaire has a high 
internal consistency according to the results by the Cronbach Alpha analysis. Moreover, the 
questionnaire could differentiate between normal-hearing and hearing-impaired subjects. Similar 
to the Dutch version, all five basic factors of auditory functioning were also identified in the 
Chinese version. Not only were items in each of the categories correlated among themselves, they 
were generally correlated among items of other categories. Exceptions were highlighted to 
individual questionnaire items which show either weaker or no correlation. In short, the present 
study showed that the Chinese version of the AIADH could be a clinically useful instrument in 
assessing subjectively experienced difficulties among patients seeking help for their perceived 
hearing problems.  
As a process to improve the effectiveness of the newly developed AIADH Chinese 
version, future research may consider the following four aspects. First, it should aim at studying a 
larger sample such that proper factor analysis could be worked out and direct comparison be made 
to the original Dutch version or the recently published and adapted Spanish version (Fuente et al., 
2006) and Swedish version (Hallberg et al., 2008). Second, comparison of the final Cantonese 
version with the original Dutch version should be made, because the one which has been 
normalized is in Dutch. It should be noted that the accuracy of translation to the existing outcome 
measure will positively affect the psychometric equivalence across language versions and thus 
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effectiveness of relevant international studies. Third, test-retest reliability should also be explored 
in future studies to strengthen the accuracy of the newly developed questionnaire. Fourth, this 
instrument could be further developed in terms of psychometric evaluations and reliability testing 
based on a wider representative sample of men and women with acquired hearing loss (Hallberg et 
al., 2008). Finally it should be possible to study more extensive Chinese-speaking populations 
away from Hong Kong, to determine if the instrument is suitable to be administered in other 
communities where Chinese is the primary language of communication. 
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Appendix A 
 
Hearing functions according to WHO (2001) and the corresponding AIADH hearing disability 
factors (Kramer et al., 1995) 
 
5 Hearing functions ( WHO, 2001) 
 
5 factors for hearing disabilities of the 
AIADH (Kramer et al., 1995) 
 
Speech discrimination 
 
Intelligibility in quiet 
 
Speech discrimination Intelligibility in noise 
 
Sound discrimination Distinction of sounds 
 
Sound detection Detection of sounds 
 
Sound localization / sound lateralizati  Auditory localization 
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Appendix B1: Subject Consent Form (Chinese version) 
 
  
香港大學 
言語及聽覺科學系 
同意參與醫學 / 臨床研究書 
 
阿姆斯特丹聽覺殘疾和障礙測量表 
 
 
本人明白這項研究是由伊利沙伯醫院及香港大學合辦，其目的是設計有效能的問卷調查。
問卷收集之數據，能幫助研究人員了解聽力障礙對日常生活的聆聽和溝通所帶來的影響。
這項研究能幫助了解有聽力障礙的病人需求。「阿姆斯特丹聽覺殘疾和障礙測量表」已在
不同國家被採用，現測試中文版本。研究會針對在油麻地耳鼻喉科接受診治耳朵的病人收
集數據。 
 
本人明白參與這項研究，本人需要填寫一份有關之問卷。此問卷有三十條問題，內容是關
於在日常不同環境遇到聆聽的問題。本人明白是次研究收集之所有資料只供伊利沙伯醫院
及香港大學之研究人員作研究用途，而本人的身份亦會被保密。 
 
本人已閱讀以上資料及明白測試的程序，亦有足夠機會向研究員詢問和得到滿意的答覆，
亦明白參與是次測試是出於自願性質。本人可在測試過程中隨時中止測試而不會因而影響
本人日後於伊利沙伯醫院及香港大學所接受的服務。 
 
閣下如對是次測試有任何疑問，請致電 2780 5280 與黃志明聽力學家聯絡 或 請致電 2241 
5267與香港大學非臨床研究操手委員會聯絡。 
 
本人 _____________ (姓名)意參與這項名為「阿姆斯特丹聽覺殘疾和障礙測量表」的研究。 
 
 
____________________________  ____________________________ 
研究員姓名      研究員簽名 
 
日期：______________________  日期：______________________ 
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Appendix B2: Subject Consent Form (English) 
  
THE UNIVERSITY OF HONG KONG 
Division of Speech and Hearing Sciences 
Informed Consent Form 
 
Development of the Amsterdam Inventory for Auditory Disability and Handicap 
 
I understand that the present study is jointly organized by the Division of Speech and Hearing 
Sciences at the University of Hong Kong and the ENT Department of the Queen Elizabeth 
Hospital.  I understand that the aim of this research study is to develop a questionnaire that can 
give information about how hearing loss affects listening and communicating in everyday life. 
Such a questionnaire will help hearing health professionals better understand the needs of patients 
with hearing problems. The questionnaire is a Chinese language version of the “Amsterdam 
Inventory for Auditory Disability and Handicap”, which has been used in a number of countries 
around the world. The data in this study are collected for patients when attending Yamatei ENT 
specialist clinic due to hearing complaints. 
 
I fully understand that in this study, I am going to answer a 30 question questionnaire. All of the 
questions deal with different daily life listening situations. I understand that all information 
obtained will be used for research purposes only. Participants will not be identified by name in any 
report of the completed study. 
  
I have been given the opportunity to ask questions and have satisfied with the answers of the 
researchers. I understand that participation in this study is voluntary and understand that I can 
withdraw from the study at any time without affecting the treatment I will receive at Queen 
Elizabeth Hospital or University of Hong Kong in the future.    
 
I  _________________________ (Name) hereby consent to participate in the study entitled 
“Development of the Amsterdam Inventory for Auditory Disability and Handicap.”  
 
___________________________   ___________________________ 
Researcher signature     Participant signature 
(Name:                                         )          (Name:                                         )  
Date _______________________   Date: ______________________ 
 
If you have any questions about the research, please contact Mr Eddie Wong (2780 5280). If you want to 
know more about your rights as a research participant, please contact the Human Research Ethics 
Committee for Non-Clinical Faculties, the University of Hong Kong (22415267). 
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Appendix C 
 
30 questions of the AIADH (in English & Chinese) 
 
1. Can you understand a shop-assistant in a crowded shop? 
你能在擠擁的商店內明白店員的說話嗎? 
2. Can you carry on a conversation with someone in a quiet room? 
你能在安靜的房間裡，與人持續對話嗎? 
3. Do you immediately hear from what direction a car is approaching when you are outside? 
你能否在室外立刻聽到汽車是從那個方向駛來的嗎? 
4. Can you hear cars passing by? 
你能聽見汽車經過嗎？ 
5. Do you recognize members of your family by their voices? 
你能單靠聲線辨認家中各人嗎? 
6. Can you recognize melodies in music or songs? 
你能認出音樂或歌曲的旋律嗎？ 
7. Can you carry on conversation with someone during a crowded meeting? 
你能在人數眾多的會議中，與人持續對話嗎? 
8. Can you carry on a telephone conversation in a quiet room? 
你能在安靜的房間裡傾電話嗎? 
9. Can you hear from what corner of a lecture room someone is asking a question during a 
meeting? 當你在演講室出席會議時，你能聽見別人是在哪一個角落提問嗎？ 
10. Can you hear somebody approaching form behind? 
你能聽見別人從後面走近嗎？ 
11. Do you recognize a presenter on TV by his/her voice? 
你會憑聲音認出電視節目主持人嗎？ 
12. Can you understand text that’s being sung? 
你能明白歌曲中的歌詞嗎? 
13. Can you easily carry on a conversation with somebody in a bus or car? 
你能在巴士或汽車裡，與人容易傾談嗎? 
14. Can you understand the presenter of the news on TV? 
你能明白電視新聞報導員的報導嗎? 
15. Do you immediately look in the right direction when somebody calls you in the street? 
當街上有人呼喊你的名字時，你能否立刻望向正確的方向? 
16. Can you hear noises in the household, like running water, vacuuming, and a washing 
machine? 
你能聽到家中的噪音嗎，例如流水聲、吸塵機及洗衣機聲? 
17. Can you discriminate the sound of a car and a bus? 
你能分辨由巴士或汽車發出的聲音嗎? 
18. Do you experience that music is too loud for you, while others around don’t complain about 
the loudness? 
你有否試過你認為音樂太大聲，但別人不認為太大聲？ 
19. Can you follow a conversation between a few people during dinner? 
你能在晚飯中，聽懂幾個人之間的對話嗎? 
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20. Can you understand the presenter of the news on the radio? 
你能明白收音機 / 電台新聞報導的內容嗎? 
21. Can you hear from what corner of a lecture room someone is asking a question during a 
meeting? 
當你在一間安靜的房子時，你能聽見別人是在哪一個角落跟你說話嗎？ 
22. Can you hear the door-bell at home? 
你能聽到家中的門鈴聲嗎? 
23. Can you distinguish between male and female voices? 
你能分辨男性或女性的聲線嗎? 
24. Can you hear rhythm in music or songs? 
你能聽到音樂或歌曲中的節奏嗎? 
25. Can you carry on a conversation with someone in a busy street? 
你能在繁忙的街道上，與人持續對話嗎? 
26. Can you distinguish intonations and voice inflections in people’s voices? 
你能辨認別人的聲調語氣嗎? 
27. Do you hear from what direction a car horn is coming? 
你能聽到汽車響「安」的方向嗎? 
28. Do you hear birds singing outside? 
你能聽到小鳥在屋外唱歌嗎? 
29. Can you recognize and distinguish different musical instruments? 
你能認出及分辨不同的樂器嗎？ 
30. Do you miss parts of music while listening to music or songs? 
你試過聽音樂或歌曲時聽不到其中某段音樂？ 
 
  
31 
 
ACKNOWLEDGEMENT 
  
I would like to express my gratitude to all those who gave me the possibility to complete this study. 
I want to thank my supervisor, Dr. Bradley McPherson, from the University of Hong Kong for his 
superb corrections on my draft, stimulating suggestions and encouragement in all the time of 
research for and writing of this dissertation. I have furthermore to thank Mr. Eddie Wong from the 
Audiology centre, Yau Ma Tei Specialist Clinic Extension for his collaboration to this study and 
his facilitation during the data collection process in his centre. I am bound to Mr. Adrian Fuente, 
the principal author of the AIADH Spanish version, for his excellent sharing of his research 
project. 
 
I am deeply thankful to Ms Doris Shiu, who closely worked with me for almost half of the data. 
She might be the only person to understand how difficult it was to collect sufficient data in such a 
short period of time. I am obliged to Ms Abby Lau for her practical guidance in using the SPSS 
version 16.0. Her hints and questions to my statistical methodology were highly appreciated. 
 
Especially, I would like to give my special thanks to my mother, Madam Ho Shuet Fei, my sister 
Mrs Karen Rizzuto, SLSB and Miffy whose patient love enabled me to complete this work and to 
go through my 4-year study in the University of Hong Kong. 
 
